**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 9175-26 (1986) : Rationalized Steels for Automobile and 
Ancillary Industry, Mechanical and Physical Properties - 
Part 26 16Ni3Cr2 Grade steel [MID 16: Alloy Steels and 
Forgings] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi f 7ui^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS: 9175 (Part 26)- 19SG 

(Reaffirmed 2004) 

Indian Standard 

RATIONALIZED STEELS FOR 
THE AUTOMOBILE AND ANCILLARY INDUSTRY 

PART 26 fl/ltCHANlGAL AND PHYSICAL PROPERTIES OF 

l6Ni3Cr2 GRADE 8TEEL 



UDC 6Ga'l4i 006 62-623 113 




© Copyright 19Q5 

INDIAN STANDARDS INSTITUTION 

MAM^UE. BHAVAM, ? BAHADUR SHAH ZAFAR MARG 

NEW DBLHI tID002 

2 August J9BG 



IS t 9175 ( Part 26 ) - 1986 

Indian Standard 

RATIONALIZED STEELS FOR 
THE AUTOMOBILE AND ANCILLARY INDUSTRY 

PART 26 MECHANICAL AND PHYSICAL PROPERTIES OF 
16Ni3Cr2 GRADE STEEL 

Co-ordinating Committee on Materials for Automobiles, SMDG 31 

Chairman Rtpresenting 

Shri G. V. TiKEKAR Tata Engineering & Locomotive Co Ltd, Jamihedpur 

M«mb$Ts 

Shri A. K. Roy ( AlttmaU to 
Shfi G. V. Tikckar ) 
Shbi V. P. AoRAWAL Steel Authority of India Ltd ( Rourkela Steel 

Plant }, Rourkela 

Shsi a. K. Malhotra ( Alttrnate ) 
Shri R. BhaKDARi All India Automobile and Ancillary Industries 

Association, Bombay 

Shri S. Panikar ( AlttmaU ) 
Shri R. Bhattacharyya Guest Keen Williams Ltd, Calcutta 

Shri A. T. Borate Premier Automobiles Ltd, Bombay 

Shri J. M. Shah ( Aliernati ) 
Shri R. R. Contractor Automobile Products of India Ltd, Bombay 

Shri V. A. Rajamoney ( Alternate ) 
Shri S. P. Dey Hindustan Motors Ltd, West Bengal 

Shri V. Gopal Lucas-TVS Ltd, Madras 

Shri K. S. SaBBAJiANiAN ( Alternate ) 
Shri S. G. Gupta Tata Iron and Steel Go Ltd, Jamshedpur 

Shri A. N. Mitra ( Alternate ) 
Shri D. N. Gtjpta Bokaro Steel Plant ( SAIL ), Bokaro 

Shri H. A. JaisinohaNi Mahindra and Mahindra Ltd, Bombay 

Shri S. Ramaohahdran ( Auernaie ) 
Shri R. G. Jha Steel Authority of India Ltd ( ASP ), Durgapur 

Shri R. C. Modi ( Alternate ) 
Shri M. L. Katyal Bajaj Auto Limited, Pune 

Shri S. R. Sax-oia ( Alternate ) 
Shri S. S. LAEHXmDi Bharat Forge Go Ltd, Pune 

Dr M. K. S. Gkerukurx ( Alternate ) 

( Continued on page 2 ) 



© Cop^ght 1986 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the ImUan Copyright Act ( XIV of 1957 ) and 

reproduction In whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



ISt917S(Part26)-1986 

( Continued from page 1 ) 

Members Representing 

Shri S. C- Mahindru Chief Inspectorate of Heavy Vehicles, Avadi 

Shbi p. Somasundbam ( Alternate ) 
Coi. P. M. Mbnow Directorate of S^andardiiation ( DGI ), New Delhi 

Dr V. Panouranga Tractors and Farm Equipment Ltd, Madras 

Shbi T. K. Subbabayan ( Alternate ) 
Shbi K. Pabthasabthy Ashok Leyland Ltd, Madras 

Shbi T. S. Sudabshan ( Alternate ) 
Dr p. G* Patankab Central Institute of Road Transport, Pune 

Shbi L, Shantaram ( Alternate ) 
Dr R. V. Pathy Mahindra Ugine Steel Co Ltd, Bombay 

Shbi R. N. Singh ( Alternate ) 
Shbi G. R. Pbakash Visvesvaraya Iron & Steel Ltd, Bhadravati 

Shri B. Habidasaohar ( Alternate ) 
Shbi R. Raghavan Enfield India Ltd, Tiruvottiyur 

Shri T. M. Balabaman ( Alternate ) 
Shbi Ajat Kumar Raman Escorts Ltd, Faridabad 

Shbi S, D. Khanna ( Alternate ) 
Db V. Ramaswamy Research & Development Centre for Iron and Steel 

SAIL (R&D Centre ), Ranchi 

Shbi S. R, Mbdiratta ( Alternate ) 
Shbi G. V.K. MuRTHY Rao The Association of Indian Automobile Manu- 

facturers, Bombay 
Shbi S. P. Rao WG Forge and Allied Industries Ltd, Thane 

Shbi B. K. AnaKthabamiah ( Alternate ) 
Shbi Anantha Reddy Nagarjuna Steels Ltd, Hyderabad 

Shbi J. Sbikivas ( Alternate ) 
Rbprbsektative Ministry of Defence ( DGI ) 

Refbbsentativb Automotive Research Association of India, Pune 

Shbi A. S. Saund Saund Zweired Union (I) Ltd, Gwalior 

Shbi B» S. Satjnd ( Alternate ) 
Shri K. Shakkabanabayanan Directorate General of Technical Development, 

New Delhi 
Shbi S. K. Shabma Ministry of Industrial Development 

Shbi T. R. Sehgal ( Alternate ) 
Shbi A. R. Sonalkar Mahindra and Mahindra Ltd, Bombay 

Shbi A R, Jamika ( Alternate ) 
Shbi L. Sbinivasamadhvan Standard Motor Products of India Ltd, Madras 

Shbi K. Ranoanathan ( Alternate ) 
Shbi M. S. Ganapathy Sttbra- Mopeds ( India ) Ltd, Tirupathi 

MANIAIC 

Shbi A. G. Nammalvar ( Alternate ) 
Shbi S. Tiwari Directorate General Ordnance Factories, Calcutta 

Shri G. N. Roy ( Alternate ) 
Shri K, Raghavendban, Director General, ISI ( Ex-officio Member ) 

Director ( Struc & Met ) 

Secretary 

Shbi B. K. Mukhopadhayay 

Assistant Director ( Metals ), ISI 



( Continued on page 8 ) 



IS : 9175 ( Part 26 ) * 1966 

Indian Standard 

RATIONALIZED STEELS FOR 
THE AUTOMOBILE AND ANCILLARY INDUSTRY 

PART 26 MECHANICAL AND PHYSICAL PROPERTIES OF 
16Ni3Cr2 GRADE STEEL 



0- FOREWORD 

0.1 This Indian Standard ( Part 26 ) was adopted by the Indian Standards 
Institution on 27 March 1986, after the draft finalized by Co-ordinating 
Committee on Materials for Automobiles had been approved by 
Structural and Metals Division Council. 

0.2 Part 1* of IS : 9175 was published in 1979 which covers the chemical 
composition of 33 rationah'zed steels. The mechanical properties, 
hardenability and isothermal transformation characteristics of these 33 
rationalized steels are being covered in different parrs of this standard 
( Parts 2 to 34 ). The data concerning to these properties given in this 
standard is only for guidance and information purposes. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance 
with IS : 2-1960t. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard ( Part 26 ) covers the chemical composition, mechanical 
properties and hardenability of 16Ni3Cr2 grade steel for use by 
automobile and ancillary industry. 



♦Rationalized steels for the automobile and ancillary industry: 

Part 1 Chemical composition. 
fRules for rounding off numerical values ( revised ). 
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2. CHEMICAL COMPOSITION 

2.1 The chemical composition of this grade of steel shall be as given 
below: 

Constituent, percent 

C Si Mn Ni Cr S P 

012-0 20 0-15.0'35 O'60-IOO 0*60-1-00 0-40-0-80 0'035 Max 0^055 Max 

3. HARDNESS 

3.1 The maximum hardness for this grade of steel delivered in the 
annealed condition when determined in accordance with IS 1500-1983* 
shall be 207 HBS. 

4* MECHANICAL PROPERTIES 

4.1 The mechanical properties of this grade of steeJ in the blank 
carburized and hardened condition when determined in accordance with 
IS : 1598.1977t and IS : 1608-1972J shall be as given below: 

a) Tensile strength, MPa, Afw, 685 

b) Elongation, percent, Aftff, 12 
( gauge length 5*65 \/ A ) 

c) Izod impact value, Joules, Mm, 40 
at room temperature 

d) Limiting ruling section, mm 30 

5. HOT WORKING AND HEAT-TREATMENT TEMPERATURES 

5.1 The recommended hot working and heat treatment temperatures 
shall be as given below: 

Forging/rolling temperature 1 200*0 

Process annealing temperature 650-700**G 

Carburizing temperature 880-920''C 

Refining temperature 850-880''C 

Hardening temperature 780-820**C 

Tempering temperature 200*0 Max 

6. HARDENABILITY 

6.1 The end quench hardenability band is given in Fig. 1. 

♦Method for Brinell hardness test for metallic materiaJs ( second revision ). 
tMethod for Izod impact test of metals ( (first revision ). 
JMethod for tensile testing of steel products {first revision ). 
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Fig. 1 End Quench Hardenability Band of l6Ni3Cr2 Grade Steel 

7. EFFECT OF TEMPERING ON CASE HARDNESS 

7.1 The curve showing the effect of tempering on case hardness is given 
in Fig. 2. 
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100 200 300 toe 

TEMPERING TEMPERATURE **C 
( TTPICAL CURVE ) 

Carburized 900*C 
Oil refined 860*C 
Oil hardened 800°C 
Tempered as indicated. 

Effect of Tempering on Case Hardness of 
l6Ni3Cr2 Grade Steel 
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8. EFFECT OF SECTION SIZE ON MECHANICAL PROPERTIES 

8.1 The curves for the effect of section size on mechanical properties ( of 
core ) are given in Fig. 3. 




10 20 30 AO 50 60 70 80 90 
BAR DIAMETER IN mm 

TYPICAL CURVE 

Blank Garburized 900°C 
Oil Refined 860°C 
Oil Hardened SOO^C 

Fig. 3 Effect of Section Size on Core Properties of 
16Ni3Cr2 Grade Steel 

9. MACHINABILITY 

9.1 In the softened condition the machinability of this grade of steel is 
approximately 80 percent of that for mild steel { 20C8 ). 
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